The Viable System Model by Stafford Beer embodies a theory about the preconditions of organizational viability. This theory has been discussed extensively by the academics and professionals of organizational cybernetics. The theoretical claim of the Viable System Model (VSM) is bold. It asserts to specify the necessary and sufficient preconditions for the viability of any organization. The empirical evidence, to date, amounts to a substantial corpus of case studies from applications that support the claim of the theory. The present contribution leads beyond the status quo. Its purpose is to test the theory empirically, on the grounds of a broad survey and pertinent quantitative analysis. The available data support the hypotheses and therewith corroborate the theory of the VSM. This implies that the VSM is a reliable orientation device for the diagnosis and design of organizations to strengthen their vitality, resilience, and development potential.
Introduction
Organization theory is a wide territory, and its landscapes are manifold. The concern of organization science is a generalist one, a quest for an integrative, holistic view on the subject of organized social systems. Over time, however, different schools have evolved and populated the territory, offering diverse views on the subject matter under study. More precisely, the different schools offer distinct perspectives, opposed to agreeing on one monolithic theme. Because this is not a review article, we keep the overview of relevant literature very brief.
Compendia on organization theory show the great diversity of organization science (e.g., Pfeffer 1997; Baum 2002 ). Aspiring to penetrate this "jungle of theories" (Koontz 1961 (Koontz , 1980 in the context of our small inquiry would be futile. Many review studies have ventured to chart the territory. One example is a work by Hatch (1997) , who identifies four major perspectives on organizations in chronological order: classical, modern, symbolic-interpretive, and postmodern. Another example is a book by Bolman and Deal (1991) , in which the VSM on a broad basis in "Tests of the Theory, Past and Planned." Next, the hypotheses are developed, and following that, the methodology is designed in view of the purpose, and the research questions are outlined. Thereafter, the data analysis is carried out. Finally, "Implications and Synthesis" provides a synthesis, emphasizing the implications of the results and an outlook on future work on the topic.
Theory
The VSM, which will be tested here, is based on Stafford Beer's theoretical writings, namely Beer (1979 Beer ( , 1981 Beer ( , 1984 Beer ( , 1985 , as well as Reyes (2011) and Pérez Ríos (2012) . 1 In these sources, the model is presented both verbally and graphically.
2 With Beer, we conceive of the attribute "viable" as "capable of living," and define "viability" as the ability to maintain a separate existence (Simpson and Weiner 1989, p. 588, Vol. XIX) . The fundamental theoretical claim of Stafford Beer is that the VSM determines the necessary and sufficient conditions of organizational viability. These conditions and their implications are defined as follows.
First -Components of the Model
An organization is viable only if it has a management system, the components 3 of which are specified as follows. For a graphical representation see Appendix I: System 1: The management, i.e., the regulatory capacity of the basic units (e.g., divisions or business units of a company). 4 The basic units with their regulatory capacities are called "primary units." These widely autonomous and adaptive wholes conduct and optimize the daily business-in the "here and now." System 2: The coordination function, which dampens oscillations and enhances self-regulation. Examples are the information systems, operative plans, schedules and programs, teams, internal service and support units, standards of behavior, knowledge bases, and a great part of communication. System 3: The operative management of the organization as a whole. It is responsible for resource allocation and fosters cohesion, assuring a global 1 Besides these basic writings, the literature includes many appreciations of the VSM and accounts of its applications. It would be beyond the reach of this article to provide a complete list of these sources. Here is an abridged set of references : Malik 2008; Jackson 1988; Espejo and Harnden 1989; Brocklesby and Cummings 1996; Espejo et al. 1996; Adam 2001; Christopher 2007; Hoverstadt 2008; Türke 2008; Leonard 2010; Pérez Ríos 2012 . A more detailed but earlier overview can be found in Schwaninger 2009. For VSM-based case studies see the next section.
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The mathematical, set-theoretic version is published in Beer (1962). 3 According to the established convention in the cybernetics community, these components are usually simply called "Systems" to emphasize their systemic nature. In the sections of the hypotheses and data analysis we treat these "Systems" as " Components." 4 We are adhering to the convention established by Stafford Beer (1981 Beer ( , 1985 , by which the regulatory function (System 1) and the operation are distinguished analytically. The underlying logic is that System 1 is a function, not a person. Certain authors, e.g., Espinosa and Walker (2011) , distance themselves from that convention.
performance optimum, which often deviates from the local optima in the primary units: The "executive management" with core functions such as human resources and finance. Relationship Systems 1-3 (vertical channel): Negotiation of goals and resources-accountability, management by objectives, budget control, management by exception, intervention (only if the cohesion of the whole organization is threatened). Relationship Systems 1-2-3: Attenuation of complexity, filtration of information coming from basic units to relieve System 3. Communicational damping of variety 5 and sustenance of organizational cohesion. System 3*: The auditing channel, in which the information flowing through the channels 1-3 (vertical command and alignment channel: resources, responsibility) and 1-2-3 (lateral channels: coordination), is supplemented by this function of monitoring and (sporadic) validation. The information flowing through these channels is scrutinized for its quality and reliability and complemented by means of direct access to the basic units. Examples are monitoring and auditing, "management by wandering around," social and cultural activities, informal communication.
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System 4: The long-term orientation toward the future and in respect of the environment (ecological, social, economic-technological). Modeling and diagnosis of the organization in its environment. Strategic exploration of potential spaces of action. Examples are corporate development, strategic management, research and development, the creation of new capabilities, knowledge and wisdom. Relationship System 3-4: Interaction of short-and long-term as well as internal and external perspectives, processes of strategizing. Components 3 and 4 form a homeostat, i.e., a body of mutual adaptation striving for stability. System 5: Establishes an equilibrium between present and future orientation, in a virtually timeless (very long term) horizon, and between internal and external orientation. Determines the identity of the organization and its function in the greater reference system. Examples include the supreme values, norms and principles, which govern the system, i.e., the ethos of the organization. Relationship Systems (3-4)-5: Moderation of the interactions of Components 3 and 4, solution or dissolution of conflicts between the distinct logics of these Systems. The management system outlined here (all too) briefly is a set of homeostats of mutually adapting components (e.g., 1-3, 3-4, etc.), in quest 5 "Variety" is a measure for complexity; it denotes the repertoire of behaviors of a system (Ashby 1956 ). More precisely, Variety is defined as the number of distinct states or behaviors that a system can assume (Potential Variety) or assumes (Actual Variety). In our data analysis, we are subsuming the items for System 3* under System 3, because statistically we could not ascertain any empirical difference between the two constructs.
In our data analysis, we are subsuming the items for System 3* under System 3, because, statistically, we could not ascertain any empirical difference between the two constructs.
of stability. That stability is achieved by a balance of the varieties of the component systems. For example, imbalance is the case, if a low-variety ("weak") System 4 interacts with a high-variety ("strong") System 3. A functioning homeostat will correct that imbalance; it will show a tendency to equate the varieties. If not, a logically higher-level instance (System 5) will have to intervene.
Second -Implications for Organizational Diagnosis and Design
Deficiencies in the texture outlined previously will impair or endanger the viability of the organization. Such deficiencies could be missing functions, insufficient capacity of the functions, or faulty interaction among them, in particular, gross or proliferating imbalances in variety.
Third -Recursion
The structure laid out manifests itself recursively at the various planes of an organization. It comprises autonomous units within autonomous units: a viable organization is made up of viable units and it is itself embedded in more comprehensive viable units. For example, in a company, the same structural principles should be discernible at the different levels of the company, divisions, business units, etc., and on a higher rank, if extant, in the group of companies. Each unit, inasmuch as it is producing the organization's task, rather than servicing or supporting this producing, replicates, in structural terms, the totality in which it is embedded: It has all the aforementioned components to be able to manage, from start to finish, the processes of the purpose for which it exists. Hence, the functions of management and control, in the VSM, are spread throughout the organization, which gives rise to selforganization and organizational effectiveness (Jackson 2000) .
In our empirical study, we are looking at wholes, which are usually entire companies, but which can also be parts thereof, such as divisions or business units.
7 This is a logical consequence of the recursion principle just introduced. We left open to the respondents of our survey to refer to either, in filling in the questionnaire.
Tests of the Theory, Past and Planned
In the empirical sciences there are two ways of testing a theory. One is by efforts of verification and confirmation, the other by attempts of falsification (Seiffert and Radnitzky 1974) . In the first case, empirical evidence is gathered 7 We are not considering support functions; these are not primary units.
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and accumulated, which is in agreement with the theory. This logic of corroboration imputes that more confirmation implies a stronger theory.
The second approach originates from Popper's (2002) falsification principle: A theory holds as long as it has not been falsified, i.e., refuted on the basis of scientific argument. Hence, the progress of science is a function of successive tests and refutations along an evolutionary process (Popper 1972) . The falsification criterion is widely considered to be stronger than the confirmation criterion. Therefore, we will test the theory of the VSM according to the former.
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With respect to the VSM, tests of the theory beyond single case studies have been rare. Many reports on successful uses of the VSM have been presented. These are often not taken in hand from a testing logic, but rather motivated by a desire to convince others of the utility of the model. Such cases of "tests" via confirmation emanate from an interest to know whether the theory works, and they are a necessary complement to the tests following a falsification logic.
Many of these cases refer to corporations (e.g., Beer 1979; Espejo and Harnden 1989; Gmür, Bartelt, and Kissling 2010) , or parts thereof (e.g., knowledge teams, in Frost 2005), public organizations (Beer 1970; Leonard 1989) , local or regional settings (Türke 2008; Schwaninger 2012; Espinosa and Walker 2013) , nations (Beer 1989; Willemsen 1992 ), or at multiple recursions (Beer 1979; Schwaninger 2015) .
Several subject matters have been addressed, e.g., sustainability (Espinosa and Walker 2006; Schwaninger 2006b; Espinosa, Harnden, and Walker 2008) , the analysis of information (Preece, Shaw, and Hayashi 2013) , disaster management (Reissberg 2010) , project management (Schwaninger and Körner 2004) , virtual organizations (Schwaninger and Friedli 2011) , and the potential of the VSM for organizational diagnosis and design (Willemsen 1992; Schwaninger 2006a Schwaninger , 2012 . Other authors have focused on the methodology for the application of the VSM (Espejo and Harnden 1989; Espejo and Reyes 2011; Pérez Ríos 2012) , some on combinations of the VSM with other methodologies (Herrmann et al. 2008; Schwaninger and Pérez Ríos 2008; Elezi et al. 2014 ).
To our knowledge, unsuccessful or failing applications of the VSM have not been reported in the literature.
Also, however, critiques of the model have been brought forth. The main critique as formulated by Ulrich (1983) , e.g., disparages the VSM as the epitome of a "cybernetic logic," which, in the critic's view, produces inhuman conditions, incapacitating and dominating humans. Another critique is that the model is too general (Amey 1986 ). Neither type of criticism is of the empirical type, but rather deductive, and they are often normative, not descriptive. Given the 8 This article approaches the VSM from a social science, (empirical science) perspective. Hence, we reemphasize: we cannot and do not claim to "prove" the model to be "right," because proof is a matter of the formal sciences only.
empirical nature of the present study, these critiques are not of primary concern here. For those interested, an analysis and response to these conjectures can be found in Schwaninger (1989) and Jackson (2000) .
Our work builds on the principle of falsification. As suggested above, attempts at falsification are, in principle, the most powerful tests of theories. With regard to the VSM, only very few endeavors of that kind have been undertaken: two dissertations have engaged in bold ventures that pioneered tests of the model on a broader basis. Crisan Tran (2006) was the first to present a test based on a representative survey. She asked the question with regard to if and to what extent the structural components of the VSM are a precondition for the viability of companies. Given the resource limitation of a dissertation, she limited her sample to a set of startups. Her study did not falsify the model. The results were not unambiguous, but she found that System 4 has a significant positive influence on the viability of a startup. Frost (2005) , in his dissertation, analyzed a sample of communities of practice at Siemens AG. The findings of his field study indicate a strong correlation between the parameter values for the structural components of the VSM and the long-term existence of these communities.
Both of these authors have not succeeded in falsifying the VSM. The empirical evidence provided by them, however, is limited, mainly due to scarcity of data. This has motivated us to continue the empirical work, making a new effort to test the VSM.
Hypotheses
Our research question led to the development of a set of hypotheses, which we are presenting in three subsets, (a) the general working hypothesis, (b) the hypotheses linked to the components of the model, and (c) overarching hypotheses.
General Working Hypothesis

This is our general working hypothesis:
In the sense of the VSM, the better the management system functions, the stronger is the viability of the respective organization.
Or, more precisely:
The functional level of the management system of an organization is positively associated with the viability of that organization.
We derived eight hypotheses to be tested, referring to the components of the management system. Overarching Hypotheses (6 to 8)
Hypotheses 6 to 8 deepen the topics of Hypotheses 1 to 5. Different from the analysis of the levels of development (also: "functional levels") of the individual components, as carried out here, we are now looking at the whole of the components: H6: The number of strongly developed components is positively associated with the viability of the respective organization.
In this hypothesis, we address the number of components that show high values, not values of individual components, as a factor of viability. Each component was classified as high and coded as 1 when the value exceeded 3 (out of a 5-point scale) and coded as 0 otherwise. The final measure was a count variable.
H7: The overall level of development of all components is positively associated with the viability of the respective organization. Here, we look at the average of all values for the development of components 1 to 5, as a source for increasing viability. H8: The variance among the values for the individual components is negatively associated with the viability of the respective organization.
This hypothesis assumes that big differences in the values for components 1 to 5 result in lower viability, and vice versa. We measured these differences as the standard deviation between the values of the five components.
We are aware that these hypotheses are focused on the management subsystems of the model. The wealth of relationships, which we have tried to delineate in the statement on the theory, in cursory fashion, is not fully captured in the hypotheses. We incorporated many of these relationships under the respective components, for example, the 3-1 relationship under "Component 3" (see Appendix II), but by and large, a more extensive and explicit consideration of the relational features would have been desirable. We incurred that reduction, merely to make the difficult topic under study amenable to a first survey. Extending the set of hypotheses leading to an expansion of the questionnaire would not have been a feasible alternative. We start with this liability, accepting the obvious likelihood of critique.
Methodology
The outstanding merits of Crisan Tran (2006) and Frost (2005) are in making the VSM accessible to quantitative analysis for the first time. Our study builds on their work.
We chose the methodology of a direct survey. For that purpose, we elaborated a questionnaire that was theory driven, i.e., based on the theory of the VSM. Our target group for the inquiry was a set of business managers or staff people who had a relatively good overview of a whole primary unit (company, division, business unit). With a preliminary electronic inquiry, using a web-based questionnaire, we obtained a response of 53 randomly selected respondents. On the basis of analysis of that first run, we elaborated the definitive questionnaire. We mainly learned that the number of items, which had been excessive in the first version of the questionnaire, could be reduced by roughly 35%.
The definitive questionnaire was used at the 5th Business Congress at the School of Management, Organizational Development and Technology, of the Alpen-Adria University, Klagenfurt, Austria. We had targeted that audience, because, given the topic, we needed persons who had a good understanding of their companies or business units. That event was an excellent opportunity for the survey. As the congress gathered entrepreneurs and managers of all industries and company sizes, it was the most suitable occasion to receive responses from a random sample. We collected 349 complete questionnaires, 261 of which met our quality criteria, i.e., they were usable for the data analysis and did not have missing data.
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Respondents in their majority were higher and top managers, including chief executive officers and owners of companies.
We are aware that this sample is not perfect: we could not abide by the ideal of building it from scratch and on an unambiguously defined population; our criterion was getting access to a reasonable, diversified set of qualified people. Two clues indicate that via another path we would hardly have succeeded in reaching a relatively large sample: first, an earlier survey of comparable complexity about the same topic attained only 104 completed questionnaires, despite great efforts for data acquisition (Crisan Tran 2006) . Second, no other 9 Of these questionnaires, 11 came from organizations in the public sector and nonprofit organizations. In the data analysis, the results did not change when this subset was separated from the rest of the sample.
researcher had ever succeeded in gathering a reasonable sample to study the topic at hand. Hence, for a start, this sample should be acceptable. The questionnaire showed 40 items measured, as a rule, by Likert scales or single-item-dichotomies for the independent variables. Fourteen items measured the dependent variables. The items are listed in Appendix II. The original questionnaire was in German, and is available from the first author.
The battery of items for the independent variables was constructed according to the logic of functions of the components of the VSM, as specified above, in the theoretical outline of the model. The items for the dependent variables measure different aspects of culture as indicators of viability; details are specified following.
Congruent with Hofstede (1980, 25) , we conceive of culture as "the collective programming of the mind which distinguishes the members of one human group from another." This definition was chosen from the great variety of concepts of culture in the literature (Eagleton 2000; Schein 2010 ) because it converges on the nucleus shared by many pertinent definitions.
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We do not address culture in general, but organizational culture, as a proxy for the viability of an organization. The underlying assumption is that a variety of features of organizational culture are reliable indicators of organizational viability (Kotter and Heskett 1992; Sterman 2000; Gómez Roldán, and Bray 2009; Moon, Quigley, and Marr 2012) . Or, as Sims, Fineman, Gabriel (1993, 178) maintain, that "management in Western organizations have looked increasingly at corporate culture as the key to organizational success." This does not imply that the strength of a culture would necessarily be correlated with effectiveness (Schein 1984; Kotter and Heskett 1992) .
In our questionnaire, 11 items with regard to the construct of organizational culture were measured on an Osgood semantic differential rating scale, between polar opposites such as "open" and "closed." These represent the dimensions of culture as indicators of viability and are documented in Appendix III. The extremes to the left form an ideal type of a culture of viability, whereas the extremes on the opposite side represent a nonviable culture. The scale of the measurements between visualizes that "viability" is not a dichotomous concept. It is, rather, a concept of gradual manifestations.
The extreme attributes were chosen on the basis of a literature analysis. Our inquiry resulted in the following pairs of attributes: . Open-Closed: Organizational longevity is a function of openness, in that "new concepts and knowledge will flow through the company … on an everyday basis." (de Geus 1997, 103 ; see also Foster and Kaplan 2001 1968, 143). This explains the current shift of cultures toward more openness (Berman 2012) . . Adaptive-Unadaptive: In the literature of system theory and cybernetics, adaptiveness to changing situations is the number one feature of viable systems in general (Ashby 1952; Rapoport 1986) , and companies in particular (Foster and Kaplan 2001) , denoting a system's behavior to improve its chances of survival (Mitchell 2009, 13) . . Learning-Nonlearning: Learning, a system's capacity to enhance its action potential (Senge 1990) , is a crucial factor for the viability of an organization on its path of evolution (Jantsch 1980) . "Success in the marketplace increasingly depends on learning" (Argyris 1992, 84) , and learning occurs at all three levels, individual, group, and organization (Bontis, Crossan, and Hulland 2002) . . Moral-Immoral: It was established by Kant (1911) that not following the law of morality is self-defeating and, therefore, contrary to reason. The ethical orientation is a crucial factor for both an organization's assurance of its existence and the life-enhancing role of its value generation (Ulrich 2010) . Data of Grisaffe and Jaramillo (2007) show a clear association of progressive organizational ethics and long-term business viability. Also analyzed on the basis of case studies are how ethical breakdowns "brought about the implosion of viable companies" (Jackson, Wood, and Zboja 2013, 233) . . Cooperative-Egoistic: Cooperation has long been identified as a factor of longevity for social systems. Cooperation with fellow group members is essential to survival (Bowles and Gintis 2011), breeding a "dividend" in terms of a higher propensity for survival (Rapoport 1998; Bowles and Gintis 2011) . This holds for both intra-and interorganizational joining of forces for common benefit under changing conditions (Burns and Stalker 2001) . Lawrence and Lorsch (1967) discerned the collaboration of subsystems as the essence of integration to a viable system. . Coherent-Incoherent: It is that integration that ultimately generates a coherent whole (Lawrence and Lorsch 1967) . A healthy culture saves energy, entailing organizational effectiveness (Deal and Kennedy 1982) . Coherence has also been explained in terms of employee continuity (Heskett 2012 ) and harmony, which Harmon and Jacobs (1985) entitled the "power of organization." Fragmentation and inconsistency entail frustration and loss of energy while compromising performance (Deal and Kennedy 1982) . . Customer-oriented-Self-centered: The raison d'être of a company is the solution of customer problems (Gälweiler 2005) : "To satisfy the customer is the mission and purpose of every business." (Drucker 2001, 24) . Empirical evidence shows that "companies that fail to recognize the importance of the customer will face serious problems to their financial health and corporate viability." (Bleuel and Stanley 2007, 41) . However, healthy cultures thrive on "a core that emphasizes service to customers" (Kotter and Heskett 1992, 57) , while an inward focus tends to usher in the decay of a firm (Deal and Kennedy 1982) . . Modest-Arrogant: According to moral theory, modesty is a virtue and arrogance is a vice. Humility is used as a synonym of modesty, with a connotation of unpretentious and candid behavior. In particular, family companies that show exceptional records of viability thrive on modesty together with reliability and continuity (Haasis 2007; Strunk 2011; . In contrast, the arrogance of managers is a major factor that can jeopardize even long-held performance highs (Kotter and Heskett 1992) . . Long-term oriented-Short-term oriented: A company "organized around the purpose of perpetuating itself as an ongoing community … has the longevity of a river." (de Geus 1997, 102; see also, Deal and Kennedy 1982) . "Strong firms assign precedence to the long-term over the short-term imperatives" (Schwaninger 2009, 64) . The best firms bet on a long-term orientation; for example, at Nestlé, the long view is taken as a main strength of the company. Short-termism is short-lived. . Ecologically responsible-Ecologically irresponsible: Long before the United Nation's definition of "sustainability" came out (Brundtland 1987) , philosopher West Churchman (1968) called on the "ethics of whole systems," discerning that "none is so fundamental as the ethical postulate that we are morally obliged to meet the demands that coming generations would have imposed upon were they able to speak to us today." (p.15f.).
Other authors have added that this is also a matter of life and death for companies, as it is for humanity (Meadows, Meadows, and Randers 1972; Woodford 2014) . Social sustainability is equally important (see e.g., Wuffli 2016), but it has been underresearched (Pfeffer 2010) . These polarities represent a long-range perspective. Let us take certain companies that show an attribute of nonviable cultures, e.g., a lack of ecological or social responsibility, and yet are successful: is the measurement attribute wrong? The answer is in a time lag, or a precontrol relationship 11 that is invisible: the path of success of that company can endure only until it is disrupted as a reaction to the irresponsibility. Equally, if a company behaves immorally and yet is successful, that does not cancel out the law that binds morality to viability: the consequences of immoral behavior-if it is strong and sustained-will tend to annihilate the successes sooner or later.
As far as independent variables of the study are concerned, they are concretized in the questionnaire, e.g., in case of System 1: Responsibility for profit and loss, for market position, for investments, for human capital, and the level of autonomy. The list of constructs and items used in our questionnaire, with
11
For details on the concept of precontrol, see Schwaninger (2009, 51, 77f.) . the questions in abbreviated form, is documented in Appendix II. The statistical analysis was performed with the Stata software.
Data Analysis
Company Size
Out of 261 cases, the distribution according to size was as follows: . Fewer than 50 persons: N ¼ 80 (30.7%) . 50 persons or more: N ¼ 181 (69.3%)
The official firm count indicates that 87.3% of Austria's firms have 1 to 9 employees, whereas only 2.1% have 50 or more (Hameseder and Zach 2013, 23) . In other words, the sample of our study shows a bias toward larger companies. For the present inquiry, the accent on relatively large companies was not only a fact, but a necessity. The Crisan Tran (2006) had shown severe difficulties of respondents, entrepreneurs from exclusively young firms, to distinguish between the functions of Components 3, 4, and 5 of the VSM.
12 Using the t-test, the data showed no significant statistical differences between the two partial samples. In other words, the results of the study are applicable to companies of all sizes.
Components of the Management System
The statistical analysis indicated that all five components 13 are not only different theoretically but also empirically. Hence, they can be tested separately. To evaluate the appropriateness of our five-factor measurement model, we conducted a confirmatory factor analysis (CFA). We estimated a CFA that included the five latent components as specified in the theoretical model. The CFA provided an acceptable fit to the data (Chi2 (730) ¼ 1434.80, p < 0.001, CFI ¼ 0.80, RMSEA ¼ 0.06), indicating that convergent validity could be achieved. Further, all the factor loadings for the measurement model are significant, confirming the factor structure (Shook et al. 2004) .
As test of discriminant validity for our latent components, we specified several alternative models combining the different components into four, three, two, and one latent construct. The model fit statistics for these alternative models were weaker than for our proposed five-factor model, showing that the five components are also empirically distinct and not only theoretically.
Finally, the independent and dependent variables showed high consistency among the items. The Kronbach's Alphas all ranged between 0.74 and 0.84. Given the consistency between the questions, we formed the components 1 to 5 from the averages of the respective sets of questions.
12
Personal communication of Cristina Crisan Tran.
13
System 3* was subsumed under System 3 because we were not able to differentiate the two components in the Confirmatory Factor Analysis. Table 1 shows the descriptive statistics and correlations of all variables. None of the correlations is above the recommended level of 0.65, which is a common threshold for survey research (Tabachnick and Fidell 1996; Chadwick and Super 2014) providing support that our results are not biased by multicollinearity.
Overview of Statistical Results
Considering the five components, which are hypothesized to influence the viability of the organization, descriptive statistics show that the average scores across the five components are relatively low. The average scores across the five components range from 1.40 to 2.44. Among the organizations, there are only four that have four pronounced components (defined as scores >3), 15 organizations that have three pronounced components, 34 organizations that have two pronounced components, 88 organizations that have one pronounced component, and surprisingly, there are 212 organizations that do not have any pronounced component. This last observation hints to the overall assumption of the VSM that multiple components are necessary to make up a viable organization. However, the hint cannot give a clue about the sufficient preconditions for viability: that will be the object of the following testing of hypotheses.
Analysis of Hypotheses 1 to 5
Table 2 provides a summary of the statistical results concerning Hypotheses 1 to 5. As shown in that table, all components, with one exception (Component 3), show a significant effect in direction of a culture of viability. The construct "organizational culture" is, with high significance, a function of the degree to which components 1, 2, 4, and 5 are developed. In other words, Hypotheses 1, 2, 4, and 5 are clearly supported whereas Hypothesis 3 is rejected. The negative relationship between component 3 and organizational culture is surprising at a first glance and will be discussed in greater detail in the "Implications and Synthesis" section.
Analysis of Hypotheses 6 to 8
Tables 3 and 4 provide a summary of the statistical results concerning Hypotheses 6 to 8. The results of our analyses lead to the following conclusions. The more the components of the management system show a high level of development, the greater are the values for organizational culture qua viability (Table 3) . Thus, Hypothesis 6 is supported. Further, the higher the overall functional level of components 1 to 5, the higher will be the effect on organizational culture qua viability (Table 4) . Hence, also Hypothesis 7 is supported. Finally, higher deviations among the functional levels of Components 1 to 5 do Note. Standardized beta coefficients: þ < 0.10; * < 0.05; ** < 0.01; *** < 0.001.
not entail lower or higher levels of organizational culture qua viability, because the impact of the standard deviation of the components is not significant (Table 4) . Therefore, Hypothesis 8 is not supported. Yet, as the result is nonsignificant, greater or lower deviation among the functional levels of the components also does not harm the organizational culture.
Implications and Synthesis
In short, the purpose of this contribution was a test of Stafford Beer's VSM, reverting to a larger sample than used to date. This way, we wanted to Note. Standardized beta coefficients; þ < 0.10; * < 0.05; ** < 0.01; *** < 0.001. Note. Standardized beta coefficients; þ < 0.10; * < 0.05; ** < 0.01; *** < 0.001. Note. Standardized beta coefficients; þ < 0.10; * < 0.05; ** < 0.01; *** < 0.001.
complement earlier work, which had relied on individual case studies, and more recently, relatively small samples. The question posed at the outset was whether the VSM can be refuted, and if not, to what extent it is corroborated by the data. We have used the construct of organizational culture as a surrogate for viability.
Our analysis has given significant results for six hypotheses; one was neither supported nor rejected, and one was rejected. The test of Hypotheses 1 to 5 demonstrates the following: viability is strongly affected by the levels of development (also, "functional levels") of all components of the VSM, except Component 3, the operative management of the organization as a whole (Hypothesis 3).
As one potential explanation for the lack of support of Hypothesis 3, we surmise that the negative impact of Component 3, counter to superficial interpretation, does not reflect a loss of importance of the central operative steering function. After all, according to theory, Component 3, in combination with Component 2, is the lynchpin, or better, the reticulum that sustains the cohesion, which is essential for the viability of an organization. The assumption of deficient measures for Component 3, in the questionnaire, can be ruled out as a potential explanation, because these, like all the other measures, have been derived carefully from the theory of the VSM (see section "Theory"), a deductive process. However, we assume that, in this case, the measurements were not sufficient to deal with new situations; after some reflection, we believe that a more appropriate interpretation would contend that central operative management, in today's companies, has adopted alternative organizational forms, e.g., team-based, distributed, or virtual structures. In other words, one can presume that Component 3 has not become less important, but that it has evolved new structural solutions. New ways of capturing these will have to be developed in future questionnaires.
The test of Hypotheses 6 to 8 evokes a similar picture as with Hypotheses 1 to 5. It is clearly shown that both the aggregate levels of development of all components and the number of components showing high functional levels are strongly associated with the level of organizational viability. However, the variance of functional levels of components has no impact on viability.
We are getting back to our research questions. Altogether, our study indicates that the claim of the VSM is justified. We have not succeeded in a falsification of Beer's allegation that the model specifies the necessary and sufficient preconditions for the viability of an organization. In conclusion, it must be potentially beneficial to base the diagnosis and design of organizations of any kind, large or small, on that model. The theory of the VSM endows both practitioners and social scientists with a precious, effective conceptual device to enable better organization and management. This is the implication of our study.
The following limitations of our contribution should not remain unmentioned. First, our measurements have targeted, primarily, the constructs representing Systems 1 to 5. Relationships among these components have been included to a limited extent. This arrangement was meant to avoid too large a questionnaire. In the future, ways should be found to account for these relationships in a more complete fashion.
Second, it might be useful to complement the construct of organizational culture used as an indicator of viability with other indicators. A search for such items is beyond the reach of this study. We also realized a supplementary analysis of three financial indicators. The findings were inconclusive; these variables showed very limited scope and explanatory power, the main reason being their backward-looking focus, since we assessed the financial performance of the past three years. This leads to considerable causality issues that might explain the inconclusive findings. Therefore, we have not pursued this line of inquiry further and encourage future research to study future-oriented financial performance as an outcome measure.
Further heed should be given to a search for new ways of assessing the long-term financial performance of an organization that could be used in the context of a survey that involves nonquoted companies. To date, the literature and current practice give satisfactory answers only for the cases in which samples of quoted companies are used. We surmise that there is no alternative to the analysis of archival data, an alternative that was not existent in the case of our survey.
Third, our analysis does not identify, for System 3, the operative management of the organization as a whole, the importance of which is postulated by the theory. It would be naïve and premature to conclude that this component is less important than postulated by theory. Future studies should examine if and how the measurements for System 3 need to and can be improved, in order to capture structural forms that rely increasingly on networks and virtualization.
Fourth, our study has relied on one and the same informant, respectively, for both independent and dependent variables. This should be improved, in the future, by having different informants for each of these two sets of variables.
In its synthesis, this empirical study strongly corroborates the VSM with its underlying theory. This result can encourage practitioners to apply the model to their organizations and researchers to study and test it further. The exploration we have conducted is only a first take. We invite the members of the community of organizational cybernetics to continue this inquiry and engage in the discourse about this topic.
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